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(57)Abstract 

PURPOSE: To provide a method for cutting a fuse structure which can 
positively cut it without making complex a manufacturing process. 
CONSTITUTION: Laser beams are applied to an.irradiation region SI of an 
aluminum wiring 22 covered with a passivation film 24 for the first time. Then, 
a second irradiation step is executed to apply laser beams to an irradiation 
region S2. By applying beams with larger size than those in the first irradiation 
step, metal wiring can be completely cut even if a metal piece remains after 
the first irradiation step. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 



[Claim 1] A) It is the cutting process of the fuse structure of having a1-a3 of the following. The metal wiring which has al 
substrate and a2 cutting schedule section, and was formed in the aforementioned substrate upper part, So that the field which 
irradiated the laser beam at the covering film which covers the a3 aforementioned metal wiring, the 1st irradiation step which 
irradiates a laser beam at the cutting schedule section of the B aforementioned metal wiring, and the 1st irradiation step of C 
above may be included Cutting process of the fuse structure characterized by having the 2nd irradiation step which irradiates the 
laser beam of a bigger beam size than the aforementioned 1 st irradiation step. 

[Claim 2] Fuse structure cutting equipment characterized by having the 1st optical means which are equipment used for the 
cutting process of the fuse structure of a claim 1, irradiate the laser beam of the 1st beam size and perform the aforementioned 
1st irradiation step, and the 2nd optical means which irradiate the laser beam of a bigger beam size than the 1st beam size of the 
above, and perform the aforementioned 2nd irradiation step. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the cutting process of the fuse using metal wiring as a fuse about the 

cutting process and cutting equipment of fuse structure. 

[0002] 

[Description of the Prior Art] In JP,58~60560,A, when a fault is discovered by the test of a semiconductor device, the 
semiconductor memory which can detach the part concerned with fuse structure is indicated. In this semiconductor memory, two 
or more redundancy (Redundancy) circuits are connected through fuse structure, and a fault is separated and removed by fuse 
structure. Fuse structure has the cascade-screen structure which covered the polysilicon contest film by the molybdenum film. 
Cutting of a fuse is performed as follows. 

[0003] First, the laser beam by which energy adjustment was carried out is irradiated at proper level. Thereby, a polysilicon contest 
film and a molybdenum film are heated, and the portion by which the laser beam was irradiated dissolves, it reacts and is formed 
into molybdenum silicide. When an oxidization rate oxidizes a front face thermally by the low's from molybdenum in molybdenum 
silicide, an oxide film thicker than molybdenum silicide is formed on the surface of molybdenum. 

[0004] Next, a fuse is cut by **********ing molybdenum silicide alternatively to a molybdenum oxide and a silicon oxide using the 
low etching methods (for example, chemical dry etching etc.) of an etching rate. 

[0005] Thus, by cutting a fuse, a fault can be deleted and the fall of the yield accompanying advanced integration of a 
semiconductor device can be compensated. 

[0006] Especially, by this method, since a fuse is not cut by the laser beam and the dissolution performs, the output of a laser 

beam can be suppressed. Thereby, thermal influence can be reduced to the circumference element of a fuse. 

[0007] 

[Problem(s) to be Solved by the Invention] However, in the above fuse structures, since combined use of etching was required, 
there was a problem that the cutting process of a fuse became complicated. 

[0008] Moreover, by this method, in order to form fuse structure, it is necessary to wire the polysilicon contest film excellent in 
the cutting property by the laser beam. Therefore, in the semiconductor device which does not use a polysilicon contest film as 
the structure, only in order to form the aforementioned fuse structure, it is necessary to form a polysilicon contest film. 
[0009] This invention aims at offering the cutting process of the fuse structure which can be cut certainly, and its equipment, 
without solving the above problems and making a manufacturing process complicated. 
[0010] 

[Means for Solving the Problem] The cutting process of the fuse structure of a claim 1 is the cutting process of the fuse structure 
of having a1~a3 below A. The metal wiring which has a1 substrate and a2 cutting schedule section, and was formed in the 
aforementioned substrate upper part. So that the field which irradiated the laser beam at the covering film which covers the a3 
aforementioned metal wiring, the 1 st irradiation step which irradiates a laser beam at the cutting schedule section of the B 
aforementioned metal wiring, and the 1 st irradiation step of C above may be included It is characterized by having the 2nd 
irradiation step which irradiates the laser beam of a bigger beam size than the aforementioned 1st irradiation step. 
[001 1] The fuse structure cutting equipment of a claim 2 is equipment used for the cutting process of the fuse structure of a 
claim 1, and is characterized by having the 1st optical means which irradiate the laser beam of the 1st beam size and perform the 
aforementioned 1 st irradiation step, and the 2nd optical means which irradiate the laser beam of a bigger beam size than the 1 st 
beam size of the above, and perform the aforementioned 2nd irradiation step. 
[0012] 

[Function] In the cutting process of the fuse structure of a claim 1, a laser beam is irradiated at the 1st irradiation step at the 
cutting schedule section of the aforementioned metal wiring. Here, the aforementioned covering film is covered with the 
aforementioned metal wiring. Therefore, if the energy of a laser beam is given to the aforementioned metal wiring, metal wiring will 
sublimate within the aforementioned covering film, this will cause cubical expansion, and the aforementioned metal wiring will 
explode and disperse with the aforementioned covering film. Thereby, the aforementioned metal wiring will be in an open-circuit 
state mostly. 

[0013] At the 2nd irradiation step, the laser beam of a bigger beam size than the aforementioned 1st irradiation step is irradiated 
so that the field which irradiated the laser beam at the aforementioned 1st irradiation step may be included. Even if there is a 
piece of a metal which remained at the aforementioned 1st irradiation step by this, this piece of a metal sublimates. Thus, a total 
of two laser radiation can cut the aforementioned metal wiring completely. 

[0014] In the fuse structure cutting equipment of a claim 2, the 1st optical means of the above irradiate the laser beam of the 1st 
beam size of the above, and perform the aforementioned 1 st irradiation step. Moreover, the 2nd optical means of the above 
irradiate the laser beam of a bigger beam size than the 1st beam size of the above, and perform the aforementioned 2nd irradiation 
step. Thus, since it has two optical means, time for a beam size to change becomes unnecessary and fuse structure can be cut 
quickly. 
[0015] 

[Example] The cutting process of the fuse structure by one example of this invention is explained based on a drawing. Drawing 3 
and drawing 4 are drawings showing the manufacture method of the fuse structure cut using this invention. This fuse structure is 
manufactured with a bipolar transistor in the manufacturing process of LSI. That is, fuse structure is formed in the fuse structure 
formation field H1, and a bipolar transistor is formed in the transistor formation field T1. 

[0016] First, as shown in drawing 3 , on the p form silicon substrate 2 which is a substrate, an oxide film (not shown) is used as a 
mask, an arsenic is diffused, and n+ type diffusion layer 4 is formed. Furthermore, n form silicon layer 6 is formed in the upper 
surface of the p form silicon substrate 2 by epitaxial growth. 
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[001 7] Next after forming a thermal oxidation film (not shown) in a wafer front face and forming opening, n form and the impurity 
of p form are diffused one by one, and n+ type diffusion layer 8 and p+ type diffusion layer 10 are formed. In addition, p+ type 
diffusion layer 10 is an isolation-diffusion layer which separates the transistor on an LSI chip electrically. 

[001 8] Furthermore, after carrying out etching removal of the thermal oxidation film on the front face of a wafer, a wafer front face 
is again oxidized thermally and the oxidization insulator layer 12 is formed. The ion implantation of the boron is carried out to the 
portion used as the base of a transistor. By diffusing this boron ion, p+ form external base 14 and p-type activity base 16 are 
formed. Opening is prepared in the oxidization insulator layer 12 on p-type activity base 16, and the oxidization insulator layer 12 
on n+ type diffusion layer 8, and Lynn is diffused. By this, n+ type emitter 18 is formed in p-type activity base 16. 
[0019] Then, aluminum wiring is performed between elements. First as shown in drawing 4 , the whole wafer surface including the 
fuse structure formation field H1 is worn by the insulator layer 20 by CVD. Next, using a resist an insulator layer 20 is 
**********ed alternatively and the contact hole for the ejection of wiring is prepared. 

[0020] Furthermore, sputtering of the aluminum is carried out all over the structure including the fuse structure formation field HI. 
and the circuit pattern by the aluminum wiring 22 of 0.5 micrometers of thickness is formed. In order to protect the aluminum 
wiring 22, a silicon nitride is made to deposit in 1 micrometer of thickness by CVD, and it considers as the passivation film 24. 
[0021] A bipolar transistor is formed in the transistor formation field T1 through the above step. Moreover, the fuse structure of 
having the aluminum wiring 22 which is metal wiring, and the passivation film 24 which is a covering film is simultaneously formed in 
the fuse structure formation field HI. 

[0022] When the manufacturing process of a semiconductor device approaches an end, the function and performance of this 
semiconductor device are tested. When the target spec, value of the numeric value of the electrical property item made into the 
purpose is out of range as a result of a test, fuse structure is cut and a double lump of the numeric value of the aforementioned 
electrical property item is performed. For example, in a circuit as shown in drawing 5 , by cutting the fuses F1-F4 connected in 
parallel with resistance R2-R5, it adjusts so that fv distribution (frequency-potential distribution) may become within the limits of a 
target spec, value. . 
[0023] Next, the cutting process of this fuse structure is explained based on drawing 1 - drawing 2 . Drawing 1 A is the plan 
having shown the irradiation part of the laser beam in this fuse structure. Drawing 1 B is the cross section (n form silicon layer 6, 
the oxidization insulator layer 12, the layer insulation film 20, the aluminum wiring 22, passivation film 24) of fuse structure which 
met in the direction of line A-A in drawing 1 A (henceforth the "fuse cross direction"). In addition, the cross section of the fuse 
structure in line B~B of drawing 1 A serves as above-mentioned drawing 4 . 

[0024] First in order to cut the aluminum wiring 22 crosswise [ fuse ], 1st irradiation which is the 1 st irradiation step is performed. 
Let the coordinate of irradiation be the center section P1 of the fuse cross direction. About the energy, beam size, and beam pulse 
of a laser beam, while the aluminum wiring 22 is mostly damaged over full (width of face L1 ) focusing on a coordinate PI , the 
irradiation field SI, intensity, etc. are adjusted so that the injury by the laser beam may not attain to n form silicon layer 6 and the 
oxidization insulator layer 1 2. , 
[0025] In addition, in this example, laser was [ in / the 1 st irradiation step / using LR2F made from NIKON as laser repair 
equipment ] Nd-YLF semiconductor laser as a service condition, 1047nm and energy intensity were set to 4-8microJ, and the 
beam spot set wavelength to 6-12micrometerphi. Moreover, the width of face of the used fuse is 4 micrometers or less, and 
thickness was set to 0.5 micrometers - 1.5 micrometers. 

[0026] Here, the aforementioned passivation film 24 is covered with the aluminum wiring 22. Therefore, if the energy of a laser 
beam is given to the aluminum wiring 22 and aluminum sublimates within the aforementioned passivation film 24, the sublimated 
aluminum will cause cubical expansion, and the aluminum wiring 22 will explode and disperse with the passivation film 24. Thereby, 
in the irradiation field S1 of a laser beam, as shown in drawing 2 B, a fuse will be in an open-circuit state mostly. On the other 
hand, when there is no aforementioned passivation film 24, the energy of a laser beam is given to the fuse structure of drawin g 2 A 
by irradiating from above at the aluminum wiring 22, and aluminum sublimates a laser beam to it in an instant. However, by being 
cooled, it liquefies in the neighborhood of a cutting part and the sublimated aluminum is solidified after that. Thereby, a fuse is not 

[0027] Although it was not necessarily certain about the theoretical backing which the passivation film 24 has, the artificer thought 
as mentioned above. t 

[0028] By the way, by setting to the irradiation field of a laser beam and cooling a part of aluminum which exploded and dispersed 
with the passivation film 24, it solidifies in the neighborhood of a cutting part and is also with the piece 26 of aluminum, and a bird 
clapper (refer to drawing 2 B). When there is such a piece 26 of aluminum, there is a possibility that a fuse may not be 
disconnected completely, depending on the adhesion state. In this example, 2nd laser radiation is succeedingly performed 
supposing such a situation. In this example, this 2nd laser radiation corresponds to the 2nd irradiation step. 

[0029] As shown in drawing 1 A and drawing 2 C, the 2nd laser radiation irradiates the laser beam of a bigger beam size than the 
aforementioned 1st irradiation step so that the aforementioned irradiation field S1 may be included (irradiation field S2). Even if 
there is a piece of a metal which remained at the aforementioned 1st irradiation step by this, this piece of a metal can be 
sublimated. Thus, a total of two laser radiation can cut the aforementioned metal wiring completely. 

[0030] In addition, although it is also possible to shift the irradiation point of the aforementioned irradiation field and to perform the 
irradiation step of the above 2nd, the transit time for it is needed. On the other hand, the aforementioned transit time becomes 
unnecessary by irradiating the laser beam of a bigger beam size than the aforementioned 1st irradiation step at the irradiation step 
of the above 2nd. 

[0031] It is necessary to change a beam size respectively at the above-mentioned 1st irradiation step and the 2nd irradiation step. 
Usually, change of a beam size uses aperture. However, change of the beam size using aperture requires time for a cutting process 
in order to require time. What is necessary is just to use cutting equipment 50 as shown in drawing 6 , in order to solve such a 
problem. 

[0032] Cutting equipment 50 has two kinds of optical system. The 1st optical system 30 which is the 1st optical means is 
equipped with laser 32, mirrors 33 and 35, aperture 34, optics 36, the dichroic mirror 37, and the object KUTIBU lens 38. The 2nd 
optical system 40 which is the 2nd optical means is equipped with laser 42, mirrors 43 and 45, aperture 44, optics 46, the dichroic 
mirror 47, and the object KUTIBU lens 48. Moreover, a table 53 is a XYZ table and the semiconductor device 55 which has the fuse 
structure which is a cutting object is laid on a table 53. 

[0033] The 1 st optical system 30 and the 2nd optical system 40 adjust beforehand so that beam sizes may differ and it may 
become larger than a beam size [ in / the 1st optical system 30 / for the beam size in the 2nd optical system 40 ] in this example, 
the 1st irradiation step execution back is performed with the 1st optical system 30, and the 2nd irradiation step is performed with 
the 2nd optical system 30. 

[0034] Thus, since adjusting [ of the beam size by aperture ] becomes unnecessary by having two independent optical system, the 
interval of the 1st irradiation step and the 2nd irradiation step can be shortened. Thereby, cutting time can be shortened. 
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[0035] In addition, although the bipolar transistor was formed as a semiconductor device linked to fuse structure in this example, 
you may form other semiconductor devices. Moreover, circuit elements, such as a capacitor and resistance, are connected with 
fuse structure, and in case a double lump is carried out to electric specification, you may use this invention. 

[0036] Moreover, although aluminum wiring was used as metal wiring in this example, in addition to it a tungsten may be used and 
AISi, AlSiCu, AlCu, etc. may be used as wiring as an aluminium alloy. 

[0037] Furthermore, although the silicon nitride was used as a covering film which covers metal wiring with this example, you may 
use a silicon oxide etc. 

[0038] In addition, the configuration of the area S1-S2 by the thickness of metal wiring and a covering film and the laser beam is 
not limited only to the above-mentioned example. 

[0039] Moreover, although the laser beam was irradiated twice, the number of times of irradiation may be 3 times or more. 
[0040] In addition, although it was made to cut over full [ of the aluminum wiring 22 ] (width of face LI), full [ of the aluminum 
wiring 22 / a part of ] is cut by the first time, and you may make it remove with a residue by the irradiation after a two-times eye 
in the 1st irradiation in this example. 

[0041] Moreover, with the fuse structure concerning this invention, metal wiring is formed with aluminum, an aluminium alloy, or a 
tungsten. For this reason, fuse structure can be formed by the metallic material used by the manufacturing process of circuit 
elements, such as semiconductor devices and capacitors, such as semiconductor memory, and resistance. Therefore, only in order 
to form fuse structure, it is not necessary to prepare another material, and metal wiring can be formed easily. 
[0042] With the fuse structure concerning this invention, since a silicon oxide or a silicon nitride is used for a covering film, a 
covering film can be formed by the passivation film and silicon oxide which are used by the manufacturing process of 
semiconductor devices, such as semiconductor memory. Therefore, a covering film can be formed easily. 
[0043] 

[Effect of the Invention] In the cutting process of the fuse structure of a claim 1, it has the 2nd irradiation step which irradiates 
the laser beam of a bigger beam size than the aforementioned 1 st irradiation step so that the field which irradiated the laser beam 
at the 1st irradiation step which irradiates a laser beam at the cutting schedule section of the aforementioned metal wiring, and the 
aforementioned 1st irradiation step may be included. Even if there is a piece of a metal which remained at the aforementioned 1st 
irradiation step by the aforementioned 2nd irradiation step ST, this piece of a metal can make it able to sublimate, and the 
aforementioned metal wiring can be cut completely. Thereby, the cutting process of the fuse structure which can be cut certainly 
can be offered, without making a manufacturing process complicated. 

[0044] The fuse structure cutting equipment of a claim 2 is equipped with the 1st optical means which irradiate the laser beam of 
the 1st beam size and perform the aforementioned 1st irradiation step, and the 2nd optical means which irradiate the laser beam of 
a bigger beam size than the 1st beam size of the above, and perform the aforementioned 2nd irradiation step. Thus, since it has 
two optical means, time for a beam size to change becomes unnecessary and the aforementioned fuse structure can be cut 
quickly. Thereby, the cutting equipment of the fuse structure which can be cut certainly can be offered, without making a 
manufacturing process complicated. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawine 1] It is drawing for explaining the irradiation part of the laser beam in the cutting process of the fuse structure 
concerning this invention. 

[Drawing 2] It is drawing for explaining the cutting process of the fuse structure by the laser beam. 

rD rawing 3] It is drawing showing the manufacture method of the fuse structure by one example of this invention. 

[Drawing 4] It is drawing showing the manufacture method of the fuse structure by one example of this invention. 

rDrawing 5] It is the circuit diagram showing an example of a semiconductor device which has fuse structure. 

drawing 6] It is the ****** type view of the cutting equipment 50 used for the fuse structure cutting process concerning this 

invention. 

[Pescription of Notations] 

6 Semiconductor substrate 

22 .... Aluminum wiring 

24 .... Passivation film 

30 .... The 1st optical system 

40 .... The 2nd optical system 



[Translation done.] 
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y V£}£ifc£-tt£ 0 Itiiaot, p-Mtt^- ^16 

[0 0 19] :cof. R^IBKT/^ * 
-f. 04^ti5ic. t a— X««»j*«#Hi*£tr 
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[0 0 2 0 ] £ b(C t X*iS^0fiS£^*Hi$:^tP« 

5o r/u^iaifi22*««-rsfc», cvdscj:?)^!) 

[0021] ^±co^ry/^ir, h y ^i>*#mf% 

/<? 7c, HUSK, ta-XijS»«««Hii:ii, &«S£«IT- 
&> £ T /i- ^ IBH22, £> j: t/ISSJ^r-*> 5 5/ v-<- > 3 
^JR24&*r-*-5 t a — X«*S#»j*£*i5o 

[0022] ^ajff»eo«iftxa^»T^ift^^fc«p 
^^^fico^s^r-^>^^{c^, t a— x«a«r«j»f 

U WEm»Wtt^g^*ffl(7>^^^^tT^5c « 

^ £9, f v#^f ^i«^^s^^« 
[0023] :^ta^Xiilow^[:o^ 

T*^)6o HI 1 BUB 1 Adroit ^^A-AO^fS] (g(T 

0, T/i-^i£^22, z-?-/^^ — v-a >J^24) t-fc5 e * 
lil 1 ACOjKB-B{C*5<t -5 k a— Xfl|i£cO»f©^3&^ 

[0 0 2 4] T/U=:ia^S22€: t X«*fpjtc«J 

»r*-5fc#>K, *1 ffi*t^x ^^T'^>^, 1 SI coas^- ^ 

6 0 u — if 5fei6lco^i^/u^— , tf— Aif ^Xjo^U^t'— 

[0 0 2 5 ] **5. *H»WJC*5t^T«:. N I KONt± 

40 ©COLR 2 F^ru — if V-<Tgimt Ltffl^. BiRP.lt 
^t 1 ^^{cjot^r^. tt»*ff i it, i"— ifi^Nd- 

YLF*2S»U"-ftfc!3, 8Slil 0 4 7 nin 1 

[0 0 2 6 ] ::t\ HiifB' / ^^^^™v'3 >-J^24i37Vl/ 

J!I24F^(«LTT/U^ = !? . #^ Lit7^^ 

50 =0A3&*#fflW3BSr*3 r L. r/ys^HSkZZft'tyis^— 
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v-3 >m*t t kdBfcSL ^tfe^6 0 ctucj:^ 

v-3 V^24^/^V M 2 AO t a. — Xt#is(C U — if 

n t 9 . ^^r^Brcoifi^T-^^L, *:<n'&m 

[0 0 2 7 ] >'3 ^)R24<7>t03aiaWSW*- 

[0 0 2 3 ] <h C 5 T\ U— !f**«>fla4t«*^*5V^ 
T\ >JK24£ £ fcKl«8L ItU:7/l^ 

2B#i) o 5 fcr/us ~ $ AJt26ri*&>5 £ m ^ 

coftit^fls^cfc otl^ t: X^^^fc^r^ L^i^^: 

tt, ^Lt^f 2 [Hi @ (7) f iM^tTot &m 
BfcWC&l^TJl ^ Of 2 {U g CO l — ifM$i&* f 2.BS, 

(0 0 2 9] B2[HlgCOl/ — iF.BS^j^^ Hi A, gj2C 

tt^^ ^^J: 9 & tr— ^if -Y Xco u — ^fytm&MM 
-tz (H*f««S2) o r.tuc£9. MESS l saw* t 1 * 

its^i^r^s. r.co£ p lt\ §f 2 (hjco i^— *f 
ioo3o] **5, mumMm^^mm^^ > h &-r h 

T\ SMaJBiHPJf;*^ :yX£ .A if -Y Xco u 

— -tf***, HufB'M2 OKI*;* 5 s - yrrRRJt-rsc^^ 

[0 0 3 1 ] JblBjBi ^M^^^r^m2.0a#t^x^^ 

fc'-^if^Xco^Htt, t$:ffi^6 0 L*>U 

T^— SrJfli^fc bf— ^iJ-^Xco^^H P#M^rS-#* 
5». fflt»XSfcl*flOJ&*J&>*»So rcoj: 3 fcMlKSrJIfft 

[ 0 0 3 2] ^)ir^g 5 0 13 2 SffiCO**:^ £ * L T ^ 
5o *13t*#»"Oa>Sfll3t*3R3 0(1 if 3 
2, ; 7-3 3. 3 5. 7/^-f t3 4, xJ"X^:y^.X 
36, f ^ p 1' 7 ^ ^ 7 - 3 7 ^ J:0't^ i>x ^ f 

Xu>-X3 8 ^itrt^o *2**^«r-*>sjB2* 

3^4 013, l/-f4 2 . ;7-43, 4 5, T^ — ^ 
t44 4 #^-7^46, /Oo>f^^7-47 
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e 

^oi;(/^7'yx^7^7'i/yX4 8?:Ix.tt^o £ 

[ 0 0 3 3 ] mi 7fe#^ 30if 2 3fe*» 40^i tf- 
0 Idfctf 5 t'— -Air^ X£f£ 1 jt^Pn 3 0 {Cfc^S fc* — 

[0 0 3 4 ] r. co j: 9 (c^iz: l/z 2 ocD^i^tts 
[ 0 0 3 5 ] &*5, noSaKWrtt, ta- X«aft(c* 

[0 0 3 6 ] ^fc, noHJSWt?ttp« PAoJSLmt IT7 

Tt>J:<, 7/K-^^HT, AISi, 

AlSiCu, A 1 C \i*f*Umt LTS^tU^o 
[ 0 0 3 7 ] rt7>||J£^!lr-tt^^/Ulfij»*tta 

[ 0 0 3 8 ] <c*5, ^ ^/i-BB«*5j;0«*aJR«>JR«, ^ 

[ 0 0 3 9 ] £fz. l"~1fytmi} 2tHlBS#tbfc^, R3|=f 
[0 0 4 0 ] *SM6WJC*5V^T«4, Siigol 

[0 0 4 1 ] St, MSCftSta-Xdiirtt, p< 

S^^COlnJ^^-T-COS^X^ 

[ 0 0 4 2 ] t a-XflliSr-tt, ftSIC 
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[0 0 4 3 ] 

[38 «<*>»*] 18*15 l cot a— X«5fi<7>«Bfr*ife«-*5 
-T6Jb l M^f^, te^t/WE* l SH*f;* 7 s " ^^T- 

5l2BS*t^fs/^etr^So ME* 2 BR**;* IP* 

[0 0 4 4 ] »*3J|2 <7>t a— X«ia«WrS6Btt, f 1 
X J; 19 £ ft tr — ^ U- X <D u — if 3fe B & m & b X m 
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[BiolB*4RB] 

[11 1 ] **IW[c*^5 t 3.— XS^^^Sr^teJc^o^ 
[12] t a-X«i6<?5«Blr*JfeSr 

[13] *««o-isjkw^j:s t x«s 

[14] *«5B©-JHt«I^J:5 t a-X*a©JjaS* 

[05] t a-xwjssr^r-rs^ajfrKB^-wsr^-r 

[U6] t ~— X«ifi#Wr*ifcfcJfl^3 

[»**>««] 
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